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Description 

AUTOMATICALLY TURNING ON A 
PORTABLE DEVICE BY DETECTING A 
BATTERY CONDITION 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The invention relates to a portable device, and more par- 
ticularly, to a portable devicethat can be automatically 
turned on by detecting a battery condition. 

[0003] 2. Description of the Prior Art 

[0004] Nowadays, when users want to replace a battery in a 
portable device, they have to store the processed data 
first before they turn off the electronic device for avoiding 
any loss or damage of data. In addition, if there is any 
blunder during the battery- re placing process, such as an 
improper installation or wrong battery type, turning on 
the electronic device may lead to non-repairable damage 
toward the electronic device. Therefore, most commer- 



cialized portable electronic products are equipped with 
functions for supervising the battery conditions, especially 
for monitoring the battery-replacing process. For in- 
stance, regarding the design of the commercialized PDA, 
some crucial data are stored in a RAM so that the PDA 
should be constantly provided with power. If the electric 
power of the PDA is insufficient, all the stored data will be 
lost. Therefore, the common PDA uses two batteries, a 
main battery for providing main power for operations of 
the PDA and a backup battery forproviding power tomain- 
tain the data in the RAM before the main battery is cor- 
rectly installed in the PDA. Moreover, a monitor device is 
generally installed in the PDA so that the PDA can be 
turned on and then properly operate after the main bat- 
tery is detected (by the monitor device) to be correctly in- 
stalled in the PDA. 
[0005] The related structure for monitoring the battery condi- 
tions are widely used and disclosed. In United States 
Patent No. 6,332,113, "Electronic battery tester", Bertness 
et. al. disclose a mechanism for detecting the type of the 
battery according to the dynamic parameters of the cells 
that compose of the battery. The mechanism can generate 
a standard reference to judge various characteristics of 



the battery based on a certain quantity of measurement 
results. Actually, many prior-art patents related to the 
battery-condition detection were written as early as 1960. 
Leonard et. al. install a circuitry in a vessel for accommo- 
dating the battery to detect the power capacity of the bat- 
tery in United States Patent No. 3,356,936, "Method and 
Means for total Battery Voltage Testing". Recently, Von- 
derhaar et. al. make use of an electrical connector to pro- 
vide tight contact and superior fixing mechanism for ac- 
commodating the battery in United States Patent No. 
6,469,511, "Battery clamp with embedded environment 
sensor". They also make use of the environment sensor 
that is electrically connected to the electrical connector to 
detect various battery conditions. Please refer to Fig.l, 
which is a functional block diagram of a portable device 
10 according to the prior art. The portable device 10 in- 
cludes a detachable battery 12 that can be detachably in- 
stalled in the portable device 10 for providing main power 
for operations of the portable device 10. The portable de- 
vice 10 further includes a battery vessel 14 and a battery 
cover plate 16 for accommodating a detachable battery 
12. The battery cover plate 16 is detachably joined with 
the battery vessel 14, and a sensor 18 installed on the 



battery cover plate 16 can be used to detect if the battery 
cover plate 16 is correctly joined with the battery vessel 
14 after the detachable battery 12 is put inside the battery 
vessel 14. The portable device 10 also includes an operat- 
ing processor 20 and a backup battery 22. The operating 
processor 20 is used to control operations of the portable 
device 10. The backup battery 22 can provide a minor DC 
operating voltage for partial operations of the portable 
device 10 before the detachable battery 12 is correctly in- 
stalled. After the detachable battery 12 is correctly in- 
stalled, the detachable battery 12 can provide a major DC 
operating voltage to the operating processor 20 of the 
portable device 10, so that the portable device 10 can be 
turned on by pressing a manual button 23. Certainly, the 
portable device 10 cannot be turned on by pressing a 
manual button 23 until the sensor 18 on the battery cover 
plate 16 detects that the detachable battery 12 is correctly 
installed in the portable device 10 and transmits a related 
signal to the operating processor 20. 
[0006] Regarding the above-mentioned prior-art technique, after 
the detachable battery 12 is correctly installed, the oper- 
ating processor 20 cannot operate immediately. There- 
fore, the related functions, such as charging and battery- 



capacity detection, cannot be performed until a manual 

button is pressed, which causes inconvenience to users. 
Summary of Invention 

[0007] it j S therefore a primary objective of the claimed invention 
to provide aportable devicethat can be automatically 
turned on by detecting a battery condition to solve the 
above-mentioned problems. 

[0008] According to the claimed invention, aportable device 
comprises a housing for accommodating a detachable 
battery, the detachable battery providing main power for 
operations of the portable device; a sensor installedin the 
housing for detecting conditions of the detachable bat- 
tery; an operating processor for controlling operations of 
the portable device; and a starting module electrically 
connected to the sensor for outputting a turn-on signal to 
the operating processor so as to automatically turn on the 
portable device after the sensor detects the detachable 
battery being correctly installedin the housing. 

[0009] According to the claimed invention, a portable device that 
can be automatically turned on by detecting conditions of 
a battery, which is detachably installed in the portable de- 
vice for providing main power for operations of the 
portable device, is proposed. The portable device com- 



prises a housing for accommodating the battery, the 
housing comprising a battery vessel and a battery cover 
plate, wherein the battery cover plate is detachably joined 
with the battery vessel for conveniently replacing the bat- 
tery installed in the battery vessel; a sensor installed in 
the housing for detecting conditions of the battery cover 
plate and the battery to determine if the battery is cor- 
rectly installed the battery vessel and the battery cover 
plate is correctly joined with the battery vessel; an operat- 
ing processor for controlling operations of the portable 
device; and a starting module electrically connected to the 
sensor for outputting a turn-on signal to the operating 
processor to automatically turn on the portable device af- 
ter the battery is correctly installed in the battery vessel 
and the battery cover plate is correctly joined with the 
battery vessel. 

[0010] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment, which is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0011] pig.l is a functional block diagram of a portable device 



according to the prior art. 

[0012] pig. 2 is a functional block diagram of an embodiment of 
the portable device according to the present invention. 

[0013] pig. 3 is a functional block diagram of a practical embodi- 
ment of the starting module shown in Fig. 2. 

[0014] Fig. 4 is a functional block diagram of another embodi- 
ment of the portable device according to the present in- 
vention. 

[0015] Fig. 5 is a flow chart showing the replacement procedure 

of the battery shown in Fig. 4. 

[0016] Fig. 6. is a schematic diagram of a practical embodiment 

of the starting module shown in Fig. 4. 
Detailed Description 

[0017] please refer to Fig. 2, which is a functional block diagram 
of an embodiment of the portable device 30 according to 
the present invention. The portable device 30 includes a 
detachable battery 32, a housing 33, a sensor 38, an op- 
erating processor 40, and a starting module 44. The 
housing 33 is used for accommodating the detachable 
battery 32.After the detachable battery 32 is correctly in- 
stalled in the housing 33, the detachable battery 32 can 
provide main power for operations of the portable device 
30. The sensor 38 is installed in the housing 33 for de- 



tecting conditions of the detachable battery 32. The oper- 
ating processor 40 is used to control operations of the 
portable device 30. In addition, the installation of the 
starting module 44 is the most important characteristic of 
the embodiment according to the present invention. The 
starting module 44 is electrically connected to the sensor 
38. After the sensor 38 detects that the detachable bat- 
tery 32 is correctly installed in the housing 33, the start- 
ing module 44 will output a turn-on signal to the operat- 
ing processor 40 to automatically turn on the portable de- 
vice 30. The portable device 30 further includes a backup 
battery 42 for providing power for partial operations of 
the operating processor 40 after the original detachable 
battery 32 is taken out and before the new detachable 
battery 32 is correctly installed in the housing 33. 
[0018] pig. 3 shows a practical embodiment of the starting mod- 
ule 44 shown in Fig. 2. In the present embodiment, the 
starting module 44 is composed of the resistor R, the ca- 
pacitor C, and other electronic devices. After the detach- 
able battery 32 is correctly installed in the housing 33, the 
sensor 38 will output a correct signal to the starting mod- 
ule 44. Afterwards, based on an RC delay caused by the 
resistor R and the capacitor C in the starting module 44, 



the starting module 44 will convert the correct signal into 
a turn-on signal and output the turn-on signal to the op- 
erating processor 40 so as to turn on the portable device 
30. 

[0019] please refer to Fig. 4, which is a functional block diagram 
of another embodiment of the portable device 50 accord- 
ing to the present invention. The portable device 50 of 
this embodiment also includes a (detachable) battery 52, a 
housing 53, a sensor 58, an operating processor 60, a 
backup battery 62, and a starting module 64. The housing 
53 is used for accommodating the battery 52. The hous- 
ing 53 includes a battery vessel 54 and a battery cover 
plate 56. The battery cover plate 56 is detachably joined 
with the battery vessel 54 for conveniently replacing the 
battery 52 inside the housing 53. The sensor 58 is in- 
stalled in the housing 53. In the present embodiment, the 
sensor 58 includes a conducting port 57 and a cover trig- 
gering port 59. The conducting port 57 is used to detect 
the type of the battery 52, volume of the battery 52, and if 
the battery 52 is correctly installed in the battery vessel 
54. The cover triggering port 59 is used to detect if the 
battery cover plate 56 is correctly joined with the battery 
vessel 54. Therefore, the sensor 58 can simultaneously 



detect the condition of the battery cover plate 56 and the 
condition of the battery 52. When the sensor 58 detects 
that the battery 52 is correctly installed in the battery ves- 
sel 54, the type of the battery 52 is correct, the power 
volume of the battery 52 is sufficient, and the battery 
cover plate 56 is correctly joined with the battery vessel 
54, then the battery 52 is faultlessly installed. In the 
meanwhile, the starting module 64 will output the turn-on 
signal to the operating processor 60 to automatically turn 
on the portable device 50. 
[0020] please refer to Fig. 5, which is a flow chart showing the 
replacement procedure of the battery 52 shown in Fig. 4. 
After the (original) battery 52 is taken out, the backup 
battery 62 can contemporarily provide the system power. 
After the (new) battery 52 is installed in the housing 53, 
the starting module 64 will generate and send the turn-on 
signal to the operating processor 60. Afterwards, the op- 
erating processor 60 will automatically turn on the 
portable device 50. When being implemented, the practi- 
cal embodiment of the starting module 64 can refer to 
Fig. 6. The starting module 64 includes the resistor R, the 
capacitor C, and other electronic elements. After the sen- 
sor 58 detects that the battery 52 is correctly installed in 



the battery vessel 54, the type of the battery 52 is correct, 
and the power volume of the battery 52 is sufficient, the 
sensor 58 will output a first correct signal BATJN. After 
the battery cover plate 56 is correctly joined with the bat- 
tery vessel 54, the sensor 58 will output a second correct 
signal SENSORJN. When both the first correct signal 
BATJN and the second correct signal SENSORJN are gen- 
erated, the starting module 64 can then transform the 
first and the second correct signalsBATJN, SENSORJN 
into the turn-on signal mainly according to the RC delay 
generated by the resistor R and the capacitor C. Finally, 
the turn-on signal will be transmitted to the operating 
processor 60 for automatically turning on the portable 
device 50. 

[0021] | n t he present invention, a sensor is used to detect the 

battery conditions and a starting module is used to gener- 
ate a turn-on signal to turn on a portable device. There- 
fore, after a (new) detachable battery is correctly installed, 
the portable device will automatically be turned on, which 
leads to a great convenience for users. 

[0022] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method 
may be made while retaining the teachings of the inven- 



tion. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 
pended claims. 



